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Table 1. The dimensions of ionization chamber TM31010 and N31003 are provided from the manufactures.

Inner radius Chamber wall

Chamber type

Wall thickness Buildup material/thick

Active volume length ~ Volume (cc)

(cm) material (g/ sz) (g/ sz)
TM31010 0.275 PMMA 0.078 PMMA 036 0.65 0.125
N31003 0.275 PMMA 0.078 PMMA 036 1.65 0.300
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Fig. 1. Flow chart shows the determination of water absorbed
dose from exposure calibration factor which can be obtained
from an Accredited Dosimetry Calibration Laboratory (ADCL)
at time of the “Co exposure calibration.
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Table 2. Comparison of absorbed dose to water calibration
factor (Ng"°%®) of SSDL to that of PSDL. N> of SSDL
was derived from N

Ny, €060
Chamber Ny Nk T, P, dw Discre-
type R/nc cGy/nC (°C) (kPa) ggpp, pspr, Ppancy

TM31010 1055 (31.36)
1057 (30.71)

2757 22 101.33 29.94 2983  0.4%
2699 22 101.33 29.31 30.13 —2.8%

*the exposure calibration factor (Ny) was derivered from Ny of
Co-60 gamma ray.
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Fig. 2. The screen of worksheet shows for the determination
of absorbed dose to water through the TG-51 protocol at
given photon energy.

Table 3. The used value of correction factors for determination of absorbed dose to water at 6 and 15 MV photon beams with

a given calibration factor.

Chamber Ng*®  Photon ~ TMR %DD K Miaw "Miaw P M M. P

type Gy/C MV t10 d10x Q 10°C 10°C pol (400 V) (200 V)

TM31010 2983x10° 6 MV~ 0.788 67.0 0.991 2601  —2637  1.007 2.601 2588 1.005
15 MV 0864 77.5 0.974 3062  —3104  1.007 3.062 3.056 1.002
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Fig. 3. The dose evaluations of output dose of linear accelerator
(Oncor, Siemens, German) verified constancy for 5 years long
term from 2007 to 2011. The constancy have shown the
1.001+0.013 for 6 MV and 0.997+0.012 for 15 MV X rays.
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Evaluation of the Output Dose of a Linear Accelerator Photon Beams by
Using the lonization Chamber TM31010 Series through TG-51 Protocol
to Postal Monitoring Output of RPC for 5 Years

Tae-Jin Choi*, Ok-Bae Kim*

Departments of *Medical Engineering and Physics, 'Radiation Oncology, Keimyung University
School of Medicine, Daegu, Korea

This study is to keep the accuracy and stability of the output dose evaluations for linear accelerator photon beams
by using the air ionization chambers (TM31010, 0.125 cc, PTW) through the Task Group 51 protocol. The
absorbed dose to water calibration factor Na,""®° was delivered from the air kerma calibration factor N which
was provided from manufacture through SSDL calibration for determination of output factor. The ionization
chamber of TM31010 series was reviewed the calibration factor and other parameters for reduce the uncertainty
within £2% discrepancy and we found the supplied Ng,*° which was derived from Ni has shown a —2.8%
uncertainty compare to that of PSDL. The authors provided the program to perform the output dosimetry with
TG-51 protocol as it is composed same screen of TG—51 worksheets. The evaluated dose by determination
of output factor delivered to postal TLD block for comparison the output dose to that of MDACC (RPC) in postal
monitoring program. The results have shown the 1.001£0.013 for 6 MV and 0.99740.012 discrepancy for 15
MV X rays for 5 years followed. This study shows the evaluated outputs for linear accelerate photon beams are
very close to that of international output monitor with small discrepancy of £1.3% with high reliability and showing
the gradually stability after 2010.

Key Words: TG-51, Absorbed dose to water, Ng,""®, Output factor, TLD monitor
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